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MODULE FILTER COMPRISING AT LEAST ONE ADMISSION FOR THE 
NON-FILTRATE AND AT LEAST ONE DISCHARGE FOR THE FILTRATE AND 
COMPRISING AT LEAST ONE FILTER MODULE 

Background of the Invention 

The invention relates to a module filter with at least one admission for the non-filtrate and 
a discharge for the filtrate and with at least one filter module. 

From EP 0 233 999 A a filter module is known in which the filter cells and support bodies 
are stacked alternatingly along a central pipe. Support structures are also provided in the 
filter cells which support the filter material of the filter cells. The non-filtrate is guided from 
the exterior into the filter cells, and the filtrate is discharged via the interior of the filter cells 
and via the central pipe. A disadvantage in this connection is that, on the one hand, the 
support bodies prevent a uniform entry of the non-filtrate into the filter cells and, on the 
other hand, the filtered materials deposit on the support bodies between the filter cells and 
on the entire interior chamber of the module filter. 

Summary of the Invention 

The present invention has the object to provide a module filter of the aforementioned kind 
which, with minimized apparatus expenditure, enables a complete separation of the filtrate 
from the non-filtrate, wherein the separated solids can be disposed of completely and 
residue-free without necessitating cleaning of the module filter. 

This object is solved by a module filter wherein that the central channel is connected to an 
admission for the non-filtrate and connected with the inner space of the filter cells and in 
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that a space surrounding the filter cells is formed within the container housing which is 
connected with the discharge for the filtrate, and in that the support bodies are formed as 
drainage support bodies which extend at least approximately over the entire surface area 
of the filter cells, wherein in the drainage support body a plurality of drainage channels are 
provided which extend toward the outer rim of the filter cells or the drainage support 
bodies. 

The important advantages of the subject matter of the invention are to be seen in that the 
inflow of the non-filtrate into the filter module is realized via a central 
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channel so that the solids can be deposited in the individual filter cells and cannot 
exit to the exterior during disposal. Moreover, the danger of washing out filtered 
material from the filter layers is prevented as a result of the configuration of the 
module with inwardly arranged inflow. Between the filter cells of the filter module, 
a drainage support body, respectively, supports the differential pressure and takes 
over removal of the filtrate to a discharge of the module filter. The drainage support 
body arranged external to the filter cell also takes over the protective function for the 
filter layer. Conventionally used protective nonwoven cloth can thus be omitted. It 
is not necessarily required to provide in the filter cell itself a drainage support body 
so that the complete interior chamber of the filter cell can be filled with solids. On 
the one hand, cake washing in the filtration device is thus possible and, on the other 
hand, the separated solids can be disposed of completely and residue-free by 
exchanging the filter modules without requiring cleaning of the filter housing 
surfaces. The operating personnel is thus not endangered during disposal of the 
solids because the solids together with the filter modules can be removed from the 
module filter and disposed of. 

Also, as a result of the reversed fluid flow, i.e., from the interior of the filter cells to 
the interior of the container, in comparison to the module filter of the 
aforementioned kind, the components are only wetted with filtrate. Accordingly, the 
liquid, which sometimes represents a valuable substance, can be completely 
recovered at the same time. The cleaning expenditure is eliminated. 

In the back washing configuration of the module, a drainage support body which is 
arranged in the filter cell ensures that a back washing of the filtrate is possible at full 
operating pressure without the filter cell collapsing. In this connection, a back 
washing of the filtrate enables a better use of the filter material. Also, a chemical 
washing of the cake in both directions is possible. 
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The complete filter apparatus is of a very simple configuration and requires minimal 
investment costs even in connection with high corrosion requirements. The filter modules 
are connected according to the principle of the prior patent application 197 44 574.8, i.e., 
by adaptors, which engage the connecting rings of the filter modules. In another 
embodiment, a central rod takes over several tasks. It serves, on the one hand, for fixing 
the filter modules stacked in the filter container in that it is guided through their central 
openings. Moreover, it serves as a tie rod for a lid with press plate at the upper end of the 
filter module layer in that it is supported by means of a fastening arrangement, in particular, 
a bayonet closure, on the bottom plate of the module filter. With cooperation of the sealing 
rings positioned between the filter modules, the filter modules are sealed relative to one 
another. In another embodiment, a sealing element for sealing relative to the container 
bottom and the container cover is eliminated because the filter material at these connecting 
locations is already shaped to have a sealing profile which matches correspondingly 
profiled surfaces on the container bottom and the container cover. However, the central 
rod serves particularly as an admission for the non-filtrate which can reach the filter cells 
via openings in its mantle surface. Usually, a container is placed about the stacked filter 
modules which, in turn, can be of a light construction because, viewed in the direction of 
the fluid flow, it is positioned at the almost pressure-free discharge side. The container has 
only a guiding and shielding function relative to the filtrate flow. When using a central rod, 
the filter modules are stripped of the central rod and disposed of for removal of the solids. 
Otherwise, the filter modules are individually decoupled and disposed of. 

Brief Description of the Drawings 

Embodiments of the invention will be explained in the following in more detail with the aid 
of the drawing. In the drawing it is shown in: 

Fig. 1 the schematic illustration of an axial section of a module filter; 
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a cross-section of a filter module according to the Invention; 
a detail of a plan view onto a drainage support body; 
a section along the line IV-IV of Fig. 3; 
a plan view onto a support ring; 
a cross-section of a support ring; 
a view VII onto a support ring; 

a cross-section of a filter module secured at the container cover and 
container bottom in the embodiment without module seal; 

a detail with two variants of pressing devices for the drainage cover plate. 

Description of Preferred Embodiments 

In Fig. 1 , a module filter 1 for the filtration of liquids, such as chemical suspensions or wine, 
beer and juice, is illustrated. It is comprised of the container 2 with housing 3 and bottom 
4. The housing 3 is secured by means of mushroom head anchor screws 5 in a pressure- 
tight way on the bottom 4. In the container a central rod 33 is secured on the bottom 4 by 
means of a fastening arrangement 15 which is formed, in particular, as a bayonet closure. 

The filter modules 8 are arranged with their central openings 10 axially aligned on top of 
one another and form a central channel 28 at their center. The filter modules 8 are sealed 
relative to one another by sealing rings 19 and by a drainage cover plate 34 which is 
supported either by means of a support cap 12 with support ribs 
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13 against a container cover 36 or by a press plate with tie rod 14 against the 
bottom 4 so that the filter modules 8 are secured between a drainage bottom plate 
46 and a drainage cover plate 34. The drainage cover plate according to a further 
embodiment of the module filter can be pressed by a pressing device, which is 
supported on the container cover external to the container. Between the individual 
filter modules 8 drainage intermediate plates 18 are positioned which guide the 
filtrate away between the filter modules 8 and support the differential pressure 
between the filter modules 8. Each filter module 8 is comprised of several stacked 
filter cells 9. 

A connecting pipe 6 on the container bottom 4 serves as an admission 6' for the 
non-filtrate which reaches the interior of the filter cells 9 via the central channel 28 
and openings 39 arranged in its mantle surface 38. The solids are deposited here 
and the filtrate enters the hollow space delimited by the housing 3 through the 
intermediate spaces of the neighboring filter cells 9. The filtrate flows to the 
container bottom 4 and exits from the hollow space 3' surrounding the filter modules 
8 through the discharge 7' into a connecting pipe 7 for discharging the filtrate. In the 
area of the discharge 7', the drainage bottom plate 46 has a reces£47^so that there 
is always a sufficient cross-sectional space available for the filtrate. 

Fig. 2 shows a cross-section of one half of the filter module 8 which is comprised 
of several disc-shaped filter cells 9 which are stacked on one another with 
interposition of a drainage support body 17, respectively. The filter cells 9 have a 
central opening 1 0 and are aligned such that they are congruently positioned above 
one another. The filter cells 9 are comprised substantially of two layers 9.1 and 9.2 
of a filter material, in particular, a filter layer and/or a filter membrane wherein the 
radially outer edges of the upper and lower layers are connected sealingly by a 
peripheral frame 29. Between the layers 9.1 and 9.2 of the filter cells 9 a hollow 
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space 24 is formed. At the underside of the frame 29, support knobs 30 are 
uniformly distributed about the periphery wherein each filter cell 9 is supported by 
means of the support knobs 30 on the frame 29 of the neighboring filter cell 9 so 
that a predetermined spacing between two neighboring filter cells 9 is maintained. 

In order to keep the respective hollow space 24 of the filter cells 9 in open 
communication with the central channel 28, ring-shaped support elements 41 are 
inserted whose inner radius is matched to the cross-sectional shape of the central 
channel 28. As can be seen in the plan view of Fig. 5 and an enlarged illustration 
of a view in the radial direction according to Fig. 7, the support elements 41 are 
formed of a central disc 42 with axially projecting and radially oriented ribs 43. The 
filter cells 9 are provided at the radially inwardly positioned area with cover rings 27 
of a pressure-proof material on which the ribs 43 of the support elements 41 are 
supported. 

Between the filter cells 9 drainage support bodies 17 are inserted which have a 
contour substantially identical with that of the filter cells 9. The drainage support 
bodies 17 are secured by projections 22 in that these penetrate into the 
substantially softer material of the upper and lower layers 9.1 and 9.2 of the 
neighboring filter cells 9. At the axial ends of the filter modules 8, a closure ring 1 1 
is provided, respectively, which rests against the outer side of the filter cells 9 
positioned at the end and which has an annular groove 26 in the end face facing 
away from the filter module 8. A sleeve 23 extends through the central openings 
of all filter cells 9 wherein the sleeve is provided with a plurality of openings 39 in 
its mantle surface so that the hollow spaces 24 of the filter cells 9 are connected 
with the central channel 28 extending within the sleeve 23. 

The sleeve 23 has at its axial ends a bent edge 25 with a portion extending in the 
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axial direction to the filter module 9 and engaging the annular groove 26 to thus 
secure the filter module 8 comprised of the filter cells 9, the drainage support bodies 
1 7, and the support elements 41 in its position. Moreover, in the annular groove 26 
a sealing ring 19 is provided which has in a preferred embodiment sealing lips 20, 
20'; 21 , 21' facing toward and away from the filter module 8, respectively, in order 
to ensure a safe sealing action of the filter modules 8 relative to one another and 
in the case of thermal expansion of the filter modules. 

Fig. 3 shows a detail of a plan view onto a drainage support body 17. Preferrably, 
its contour is circular disc-shaped with radially extending projections 31, 32. The 
projections 31 , 32 have different lengths with regard to their radial extension so that 
the spacing between the projections cannot surpass a critical size and the layers 9.1 
and 9.2 are safely supported on the projections 31, 32, despite the differential 
pressure between the hollow space 24 and the outer side of the filter cells 9, without 
the material of the layers, in particular, the nonwoven filter cloth, dropping into the 
drainage grooves 35 formed between the projections 31, 32. Preferably, the 
drainage support bodies 1 7 have a descending slope away from the central opening 
10 to their rim. This ensures that the filtrate can flow radially in the drainage 
grooves 35 to the exterior toward the container housing 3. 

Fig. 4 shows a section of the drainage support body 17 along the line IV-IV in Fig. 
3. The strip-shaped, axial projections 31 , 32 extending in the radial direction of the 
drainage support body 17 are spaced apart and form drainage grooves 35 for the 
filtrate. 

Fig. 5 shows a plan view onto a support ring 41 . Its inner diameter D corresponds 
to that of the central opening 10. The support ring 41 is provided in this 
embodiment with spaced apart ribs 43. Fig. 6 shows an axial section of the support 
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ring 41 ; it is shown that the ribs 43 are arranged on both sides of the base body 42 
of the support ring. 

Fig. 7 shows a view in the direction of arrow VII of the support ring 41. The 
openings 44 in the support ring 41 through which the non-filtrate reaches the hollow 
space 24 of the filter cells, are formed by the spaced apart ribs 43. 

Fig. 8 shows a cross-section of one half of a filter module 8 in the embodiment 
without module seal (reference numeral 19 in Fig. 2) which is secured on the 
container bottom 4 and the drainage cover plate 34. On the container bottom 4 
projections 22 are provided which secure the lower layer 9.2 of the filter layer 
directly and seal it against the container interior. In the same way, the projections 
22 on the drainage cover plate 34 provide a fixation and sealing action of the upper 
layer 9.1 of the filter layer. A seal at the aforementioned sealing surfaces is 
therefore not required. Clamps 47 are provided at several locations on the periphery 
of the filter module 8 and are snapped into place on support knobs^4£y which are 
arranged axially on the drainage support body 1 7. The clamj6s4^iconnect the upper 
and lower drainage support bodies 17 of the filter module 8, respectively, and thus 
secure it on its periphery. For the purpose of disposal of individual filter cells 9, the 
clamps 47 can be removed. 

Fig. 9 shows a detail of two different pressing devices for the drainage cover plate 
34. A pressing device 49 provided under the container cover 36 is supported by the 
tie rod illustrated in Fig. 1 on the container bottom and secures the filter cells 9 of 
the filter module between the drainage cover plate 34 and the container bottom. 

The drainage cover plate 34 can secure the filter cells 9 of the filter modules by 
means of a pressing device, not illustrated, which is supported external to the 
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module filter on the container cover and acts with its press rod 50 on the drainage 
cover plate 34. 



in 
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